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IN THE CLAIMS: 

Amend the claims as indicated below. 

CariceTclaima 1-10, 13, and 20-23 without prejudice. 



Add the following claims. 




3f nsw> a , pethod f<k m^ f^rff « fi T rftflH e P ectrum d™**. comrmsuigi 
receiving a code modul ated spread spectrum signal; 
generating a figfa TTff^'Ytri* SlfflH flf!?) 1 '™ nf th " M™"** fflg"«V- 

^rreifttingthe^v^^^^ » fit* ^ phase delayed reoUca to generate ffl earty 



£^£^5 r-ftrrelaHon product: 



53 



correlating the re c fflyH "f™ 1 with a geCond pha8e ^aved tQ MPCTtfC 3 

7 prompt correlation product: 

g correlating the rP ^Y" 1 "f^* 1 ™ th * Mr6 code nhafle dekved ""^ 10 gene "^ a 

9 correlation product: and 

10 fa^ rt "f a multipart error L the received signal hased on «t least oflo < 

11 between an amplitude of the eariv cbrrelatio p product, an amplitude of ths Prompt gorre^QA 

12 product and an amplitude of the tati correlation product 

I 

-a g. rNew"> T b « method of cl iim-2»> wherein detecting fefi gmtopaft error composes 



1 
2 
3 
4 
5 

1 



dating at least one of: 

m «r of respective earrv nrjmrnt and late correlation products; 



pnase of respec tive earlv. ore mnt and late correlation products; and 



quadrature of r espective earl r. prompt and late cwTe1atiffluaadue£ t 



16. (Newt The method of Cl tinV*L wherein detecting the multjpath error comprise; 



Any. Docket No. SERF.P022-US-C1 

Rec^vcd from < 40S 238 5641 > at 4V21/03 2:01:29 PM [Eastern DayT^ht Time) 



-3- 



*'81/l«/2e81 21: IX 408-236-6641 SG8C LLP PAGE 05 



2 
3 

I 
2 
3 



deteiYttimng a sign o\f the multipath grror. and 



'U^ 2 

3 
4 

7 

1 
2 
3 
4 

1 
2 

1 
2 



detercptTMift a rafrfo|e mHflnjmde of the mnltipath error. 

v^£> j — _ 

-37. ftfewl The met *f claW^. wherein determining a Sign of the muttmath error. 



comprises comparing a rati< > of t he amplitude of the Prompt coirelation. Product to M enual 



amplitude of the eartv and 1 r-orrwlatimi products, wherein the earlv and late correlation 



4 products are of fset svmmeti ierflv from the Prompt correlation product. 



^ rNewl The metriad of claim ^ wherein: 
rtetmrrining that a tai e rr or exists when the amplitude of the Prompt correlation product 
is less than twice the eonal aAroBtudo: 

detfirmining that a leak error exists when the amplitude of the prompt porrriatfon, profact 
is more than twice the equal ahrolitude: and 

drtRrminfn p that no rm|ltioath error exists if the amplitude of the Prompt correlation, 
pmdnct is equal to twice the ednal amplitude, 

^ ™<w\ The method jf <;1«im^ fiirther comprising, when the rplwtwe mapmfrdc 1? 
determined to h e hriow a aredeUmined value, determining a correction to a pseudorange 
calculation, wherein the correctihn ia proportional to a sum of the amplitudes of theejfjy, 
correlation product and the late correlat ion product divided hv the Prompt correlation product. 

m fNewl The method of MajnTSd . further comprising using the multipatfa error to refine 
a position calcnlation made hv a receiver processor. 

& ■ \ ec^ 

X» (KevA The metw # tf fljeUra* further comprising using the multipath error to adjust 
a phase of the code modulated signal roplic a such that phases of respective early, prompt anfl late 
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3 co prelfltion products are 



1 

2 
3 
4 




y> flj— q Th«, meth, fd of c1 |» fm^. farther ccmpritrine usinff the nroltiPPft glW to , 



generate a coptml signal to o mtrol a phase relationship hetyj 



elation products and flirtl ««• to control aretotionghm of the Prompt correlation PH^Ct ^ 



resnect to the early eorrelatio i product and the late correlation product, 



2£> 



Tfr fffr«y) The methf d of cl ai m?* farther cr gp tirising using the mulUpath grrorjg 



generate a sig nal model of m 



it^rferinemultirHth signal. 



-%4, frfoy) The rneth y j ff f rfdn TH forrhtr comprising using the signal model for , 
multroath sjo yml cancellation. ' 



tt.fNew) An i 



i for receiving a signal, the apparatus coimnising: 



3 
4 
5 
6 
7 
S 
9 
10 



a receiver configured to! receive a sign al comprising a PN code; 
y^f. pmffnt ^ cmipleh to the receiver. generator configured to generate a , FN 

p ode replica o f % received siflAal; 



an error 

detector counh 



to the receive r and to the code generator, wherein the error 



drfMfnr detects cod- phase erroi in the received si gna l based OP at least one relationship hepiyeen , 
« fir^t correlation product of an (Lrlv c ode phase delayed version of ftg code replica and thfi 

si gnal a second correlion p rnduct of a promnt code phase delayed version of the code 
«>pHr f and the received sig nal, ark a tb fo correlation product of ft late gpde gh^e delayed 
version of die c ode renKca and theWcejved signal, 

| fNfew^ The appararos ofW »hn ^ furthe r r-nrn priaing at least one detector coupled , to 

2 raraivfe the first ^rplat ton ptod nrt \,r. second correlatiOD product aftd fte third cprrefcqon , 
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3 product 



1 

2 
3 
4 
5 



• y . flfewl The aa ^ r n fr ffi fff f rfrf™ ^ wherrin detecting the code chase error comprisjg 



detecting at least one of; 

pH«f of reapecthfe find, second and third correlation products: 



r V«eqfreipectiv« 



first aeeond a nd third correlation nmdnffta; and 



ynaaratme of ream tfiva first- second, and third correlation Products. 



^ rNew"> The am flratua of d^- farther eorrmriging a code trtuwc error defector. 



<. m \ *A to the at least one Rector and configured to determine a gim of ftg code phase error 



and a relative magnitude 0 



I 
2 



comprises th » '•ode ph»»e 



the code nhase error. 



xi p fTJewrt The am ?r» Vttf» of ctaim^. wherein det^^ 



i rmr detector comparing a ratio of the aBTplituda of the second 



32> 3 



1 

2 
3 
4 
5 
6 
7 
8 



finrrel&tion product to an oc nal amplitude o f the first and third correlation Products, wherefa the, 
first and third correlation o odiicte are offset symmetrically from the second correlation Product 

• »Q t*tew\ The appar at us of claim 3ft. wherein the code nhase error rirt rotor farther 



.configure^ to;, 

determ ine that a lag 



less than twice the coual am slitodei 



error exists whe n the airmlinide of the second correlation VltfiM 



dete rmine that a lead\er r or exists when the amplitude of the second correlation producUa 
more than twi ce the eonal atiioiitade; and 

determine that no codi phase err or exists if the amnlirnde of the second correlation 
product is equal to twice fhf *Vt3l) f™P Htllde - 
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TH. (New^ H i« apparatus df alahnfr. wherein the code phase error detector is farther 



configured to d etermine a carrectk a to aoaeadarange calc^fa^ when relative, magnitude is 



3 determined to h a below a nredeten lined vahia. wherein the correction is proportional to a aum of 



the amplitudes ff f ft? fi,r cf f" TT*^ mtt me mM congelation product divided by the 



second correlation modncL 

a% 



-*2- Wewl The apparatus 0! claimTS, therein the receiver ia coimled to receive a code 



chase error si p™t from the code nh ise error detector, and wherein the receiver ia configured to 
use die code phase error signal to wfinf *> P9fii*fo° calculation. 



UP. 

T«. MevA ThuHpnaratuaof 



OA 

clainTBfi. further comprising an adjustable delay element 



coupled to the code generator and ft rther coimled to the code Phase error detector tojeegyea 
code phase error signal, wherein the at adjustable delay element is configured to use the code 



phase error signal to adjust a phase df th e PN code replica such mat phases of respective first 
second and thi rd correlation nroductA are adjusted. 



^4. (New) The apparatus of < frfm jfr farmer comnrising at least one delay element 



2 coupled to at least one correlator and farm er coupled to the code phase error detector, wherein 



t to use the code phase error signal to generate a 



the at least one Helav element is confi 

cnntml si*™! to control a p hase relationship between respective first and third correlation 
products and further to control a relationship of the second correlation product with respect tP ft* 
first correlation product and the third correlation Product 

\ 

MS. rNewl The appa ttWft ?f 9Hm ^ ftrther comprising a signal model clement coupled 



to the code phase error detecto r, wherein W signal model element ia configured to USC the code 
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phase error sip nal to generate a t ienal modal of an interfering code phase signal 



3^- 



1 
2 

1 
2 
3 



fNewA The anoaratu i of o1*ftn M. fiirth^ fioppriring wwrnB for wring the signal 



model for cofo f ha fffi gig 1 "' 1 * 1lariftn 



y fKew\ An anparatui 



the apoaratti ff r^fripriainp; 

racier means for recerfog a GPS signal: 



imittipath error detector 



based on at lea** one relationahi 



for processing global positioning system rfiPft) fiat*™"* "^g. 



r n^ P t" r • fe f generating a PN coda replica of the received GPS signal; ana 



means for detecting a multipatb error in the received OPS signal 



7 
8 
9 



^> 2 



between a firs t correlation product of the received GPS signal 



with a first FN ^ff P*""je 4flf reptica. a second correlation product of tho received GPS 
signal with a second PN code p mse delayed replica, and a third correlation product of the 



received GPS y nftf «iHi a thm^ PW code phase delayed replica. 

"»* Oiem\ Tha apparatus of claim^ftrther enmnrisma at least one detector means 



1 
2 
3 
4 
S 



coupled to receive the first correlation product the second correlation product and the third 
correlation product. 

nvJew^ The appara tua|of claim*! wherein detecting the multtpath error comprises 
detecting at least one of: 

power of respectiv e first, second and third correlation products; 
phase of respective first, sefcond and third correlation Products: and 
fflMdttfrirft of respective firsi second and third correlation products. 

1 ef£> 

^Q. rNaw^ The appara tus of felaim *». wherein the mulnnath error detector means is 
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coupled to the at least one detector m^™ anil is configured to determine asipa of the multipath 
fetrnr and a r»f*«ji"» rP a PHt"fe ' fthe mtlltroam error. 

SV mem\ The ao narati « of clainrSOi wherein determining a «ifm of the multipath error 
comprises the multipath error d **xt™ means comparing a ratio of the amplitude of fee second 
c orrelation product to an equal i .trtplihida of the first and third correlation Products, wherein the 
first and third correlation proem ^ orraet symmetrically from fee second correlation product, 

TM.frfcwA The apparatus of claim 5L wherein the multinath error detector means m 
farther configured to: 

determine mat a lag erro|- exists when the aaontade of the second correlation product is 
less than twice *h» ^wftl pmplit 

^r^im* that a le ad errfe exists when the amplitude of the second correlation product is 
more man twice the equal anmlijude; and 

determine that no rnuMnafo error exists if the amplitude of the second correlation product 
is equal to t wice the equal amolit 

" 39. (Hew) The »tT*"Trtw» P f daimUQ. wherein the multipath error detector means W 
further configured to determine a gorreet ion to a pseudorange calculation when the relative 
m agnitude is determ in ed to he below a predetermined value, wherein the correction is 
proportional to a sum of tb * amplitudes of the first correlation product and the third COrreUtjon 
product divided bv the second correlation product 

\ ^ 

-ft rNswl The apparatus of blaim 4* wherein the receiver means is coupled to receive a 
multipath error signal from the multife ath erro r detector means, and wherein, the receiver meansjs. 
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to use the mnltipi ft ff?f?"»' «*> refine a position calculation. 



^SS. flfewl The apoai atus o f tilaitwT*^ farther comprising an adjustable delay means 



coupled to the code generate r means and fiitther emmled to the miutippth mw detertm- me*™ to 
receive a molttpath error si e mL whereto the at adjustable delay element is configured to PS6 the 
muhinath error signal to ad i ist a phase o f the PN code replica snch that phases of respective first. 
second and th ird correlatioi products are adjusted. 



36. fNew> The ano *™*W 9 f clairna^ farther comprising at leaat one delay means 



coupled to at least one con slater and farther conpled to the nmltroath error detector means. 
wherein the at least one de lav means is c onfigured to use the nmltinath error signal to generate ft 
^TtiTCl "ff™ 11 to control a ^aae relationghip between respective first and third correlation 
products and further to coi ttrol a relations hip of the second correlation product with respect to the 
first correlation product ai id the third correlation product. 

"frL rNewl The an laratna of clnfr nfo comprising a sienal model means coupled 

to the mnttioath error dett ctor means, wherein the sign al model means is configured to we the 
mumpath error signal to t enerate a signal model of an interfering multipath signal. 

- 5ft. fNew> The ai params of claim*8. further comprising means for usine the signal 



model for molttpath sign d cancellation 
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